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(54) BEARING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a bearing 
device capable of improving the bearing performance by 
reducing the weight of a rotary shaft, and reducing the 
cost. 

SOLUTION: The bearing device 4B used in a motor 1B 
comprises a rotary shaft 6B, a cylindrical radial bearing 
5B, and a thrust bearing 7 to support a lower end part of 
the rotary shaft 6B. The rotary shaft 6B comprises a 
stainless steel pipe 61 and a resin body 62 for closing a 
lower end part of the pipe 61 . No groove for generating 
the dynamic pressure is formed in an inner 
circumferential surface 51 of the radial bearing 5B or an 
inner circumferential surface of the rotary shaft 6B. A fan 
63 for taking air in the rotary shaft 6B by the rotation of 
the rotary shaft 6B is fitted to an upper end part of the rotary shaft 6B. An air supply hole 64 
for supplying air taken in by the fan 63 from an outer circumferential surface of the rotary shaft 
6A is formed in the circumferential surface of the rotary shaft 6B. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A revolving shaft and the tubed radial bearing which supports this revolving shaft pivotable, 
In the bearing equipment which has an air-space generating means to make an air space intervene by 
rotation of the revolving shaft concerned between the peripheral face of said revolving shaft, and the 
inner skin of said radial bearing at the time of stationary rotation of said revolving shaft, and to hold 
them in the non-contact condition Said revolving shaft is bearing equipment characterized by arranging 
the thrust bearing which receives the lower limit section concerned at the lower limit side of the 
revolving shaft concerned by blockading said the whole lower limit section or some of revolving shaft, 
while the interior consists of barrels in the air. 

[Claim 2] It is bearing equipment characterized by having the dynamic pressure generating slot where 
said air-space generating means was formed in either [ at least ] the inner skin of said radial bearing, or 
the peripheral face of said revolving shaft in claim 1 . 

[Claim 3] It is bearing equipment characterized by having the blowdown hole which blows off the air 
incorporated by the fan constituted by the upper limit section of said revolving shaft so that said air- 
space generating means might incorporate air in the revolving shaft concerned by rotation of said 
revolving shaft in claim 1 , and this fan from the peripheral face of said revolving shaft. 
[Claim 4] It is bearing equipment which said revolving shaft is formed in the shape of a cylinder like 
object with base of press working of sheet metal in claim 1 thru/or either of 3, and is characterized by 
said thrust bearing having received the pars basilaris ossis occipitalis of the revolving shaft of the shape 
of said cylinder like object with base. 

[Claim 5] It is bearing equipment which said revolving shaft is constituted in claim 1 thru/or either of 3 
in the shape of [ in which both ends carried out opening ] a cylinder, and is characterized by said thrust 
bearing having received the resin object attached in the lower limit section of the revolving shaft of the 
shape of said cylinder. 

[Claim 6] Bearing equipment characterized by using the pipe made from stainless steel for said 
revolving shaft in claims 1, 2, 3, or 5. 

[Claim 7] Bearing equipment characterized by arranging the spindle which adjusts the weight balance of 
the direction of an axis of Rota connected with the revolving shaft concerned or this revolving shaft to 
the interior of said revolving shaft in claim 1 thru/or either of 6. 

[Claim 8] The manufacture approach of the bearing equipment characterized by holding the revolving 
shaft concerned by the inside in the manufacture approach of bearing equipment according to claim 1 to 
7 in case said revolving shaft is dealt with. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the bearing equipment used for a motor etc. 
[0002] 

[Description of the Prior Art] As bearing equipment used for a motor etc., generally, it has a revolving 
shaft and bearing and that by which recessing for dynamic pressure generating was performed to either 
is known. For example, motor ID shown in drawing 4 has cup-like Rota 2 where the drive magnet 21 
was attached in inner skin, the stator 3 by which the drive coil 3 1 was attached in the peripheral face, 
and bearing equipment 4D which supports cup-like Rota 2 put on this stator 3 pivotable. The installation 
side for laying the polygon mirror 23 is formed in the peripheral face of cup-like Rota 2, and the stator 3 
is attached in the tie-down plate 32. 

[0003] Revolving-shaft 6D of the shape of a cylinder to which bearing equipment 4D extends 
perpendicularly toward the bottom from the core of the top plate 22 of cup-like Rota 2, Radial bearing 
5D of the shape of a cylinder which stands straight from the core of a stator 3 and supports a revolving 
shaft 6 to a radial direction, It has thrust-bearing 7D which supports the lower limit section of a 
revolving shaft 6, and cup-like Rota 2 put on the stator 3 is supported pivotable by inserting revolving- 
shaft 6D in inner skin 5 ID of radial bearing 5D. 

[0004] Radial bearing 5D is the air hydrodynamic bearing by which the slots 52, such as a herringbone 
for dynamic pressure generating, were formed in inner skin 5 ID of cutting, and is formed by the powder 
metallurgy method of construction using copper system ingredients, such as bronze, brass, phosphor 
bronze, and nickel silver, and solid-state lubricant, such as a NI molybdenum sulfide, graphite, a 
tungsten disulfide, and boron nitride. For example, it is formed combining bronze, a NI molybdenum 
sulfide and bronze, graphite and phosphor bronze, a NI molybdenum sulfide and phosphor bronze, 
graphite, etc. 

[0005] On the other hand, revolving-shaft 6D is formed machining or by carrying out powder 
metallurgy in the bar which consists of austenite stainless steel of SUS303, SUS304, and SUS316 grade 
etc. 
[0006] 

[Problem(s) to be Solved by the Invention] However, at motor 1 A for which an air hydrodynamic 
bearing is used, generally, since the shaft diameter of revolving-shaft 6D is as thick as 1 0mm, like 
before, by revolving-shaft 6D which consists of a bar made from stainless steel, it is too heavy and there 
are the following troubles. 

[0007] First, the load to radial bearing 5D is large, its dynamic pressure to generate is inadequate, and 
supporting the eccentric load of Rota 2, since revolving-shaft 6D is too heavy cannot be finished. 
Moreover, since revolving-shaft 6D is too heavy, metallic contact occurs frequently between revolving- 
shaft 6D and radial bearing 5D. And since the load which joins thrust bearing 7D is also large, there is a 
trouble that wear of thrust bearing 7D will be large, and the life of motor ID will become short. 
Furthermore, heavily [ revolving-shaft 6D ], since revolving-shaft 6D is soft austenite, revolving-shaft 
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6D, such as the time of conveyance, collides, it is easy to generate blemishes, such as a dent, on the front 
face, and there is also a trouble of the dynamic pressure engine performance making it fall by the 
blemish. Since the thick bar is used for revolving-shaft 6D further again, there is also a trouble that 
ingredient cost is high. 

[0008] In view of the above trouble, by attaining lightweight-ization of a revolving shaft, the bearing 
engine performance can be improved and the technical problem of this invention has also attained low 
cost-ization to offer possible bearing equipment. 
[0009] 

[Means for Solving the Problem] The tubed radial bearing which supports a revolving shaft and this 
revolving shaft pivotable in this invention in order to solve the above-mentioned technical problem, In 
the bearing equipment which an air space is made to intervene by rotation of the revolving shaft 
concerned between the peripheral face of said revolving shaft, and the inner skin of said radial bearing at 
the time of stationary rotation of said revolving shaft, and has an air-space generating means for them in 
the non-contact condition Said revolving shaft is characterized by arranging the thrust bearing which 
receives the lower limit section concerned at the lower limit side of the revolving shaft concerned by 
blockading said the whole lower limit section or some of revolving shaft while it consists of barrels in 
the air. 

[0010] Since the revolving shaft is constituted from the barrel in the air by this invention, it is light even 
if an outer diameter is large. Therefore, since the load to radial bearing is small, even if the pressure of 
the air space which the air-space generating means generated is small, an eccentric load is ftilly 
supportable. Moreover, since the revolving shaft is light, metallic contact cannot occur frequently easily 
between a revolving shaft and radial bearing. Moreover, since the load which joins thrust bearing is also 
small and wear of thrust bearing is small, reinforcement of bearing equipment and the motor using it can 
be attained. Furthermore, since the revolving shaft is light and it is hard to generate blemishes, such as a 
dent, on the front face even if revolving shafts, such as the time of conveyance, collide, rotationability 
does not fall. Moreover, as compared with the case where a revolving shaft is constituted from a bar, 
reduction of ingredient cost can be aimed at, and the effectiveness of such cost reduction is so 
remarkable that the outer diameter of a revolving shaft is large. 

[001 1] In this invention, said air-space generating means can use the dynamic pressure generating slot 
formed in either [ at least ] the inner skin of said radial bearing, or the peripheral face of said revolving 
shaft. That is, an air hydrodynamic bearing can be used about radial bearing. 

[0012] Moreover, in this invention, the fan constituted by the upper limit section of said revolving shaft 
as said air-space generating means so that air might be incorporated in the revolving shaft concerned by 
rotation of said revolving shaft, and the blowdown hole which blows off the air incorporated by this fan 
from the peripheral surface of said revolving shaft may be used. Thus, if are constituted and a revolving 
shaft will rotate, since the air which air was incorporated and was incorporated by the fan in the 
revolving shaft by the fan constituted by the upper limit section of a revolving shaft blows off from the 
blowdown hole currently formed in the peripheral surface of a revolving shaft, at the time of stationary 
rotation of a revolving shaft, an air space intervenes between the peripheral face of a revolving shaft, 
and the inner skin of radial bearing, and the peripheral face of a revolving shaft and the inner skin of 
radial bearing will be in a non-contact condition with the pressure. Therefore, it is not necessary to form 
a dynamic pressure generating slot also to any of the inner skin of radial bearing, or the peripheral face 
of a revolving shaft. So, since it is not necessary to the inner skin of radial bearing, or the peripheral face 
of a revolving shaft to perform machining, etching, etc. for forming a dynamic pressure generating slot, 
the manufacturing cost of bearing equipment can be reduced. Moreover, it blows off according to a 
rotational frequency etc., and the number and magnitude of a hole can be changed. And since there is no 
generating of negative pressure unlike the case where the slot for dynamic pressure generating is 
formed, an axial deflection does not occur. 

[0013] In this invention, said revolving shaft may be formed in the shape of a cylinder like object with 
base of press working of sheet metal, and, in such a case, said thrust bearing becomes with the 
configuration of receiving the pars basilaris ossis occipitalis of the revolving shaft of the shape of said 
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cylinder like object with base. 

[0014] Moreover, in this invention, what attached the resin object in the lower limit section as said 
revolving shaft in the thing of the shape of a cylinder in which both ends carried out opening may be 
used, and, in such a case, said thrust bearing becomes with the configuration of receiving the resin object 
attached in the lower limit section of the revolving shaft of the shape of said cylinder. 
[0015] In this invention, it is desirable to use the pipe made from stainless steel for said revolving shaft. 
Since a variety of pipes have appeared on the market with such a pipe, a commercial thing can be used 
as it is. So, the manufacturing cost of bearing equipment can be reduced. 

[0016] In this invention, the spindle which adjusts the weight balance in the direction of an axis of Rota 
connected with the revolving shaft concerned or this revolving shaft to the interior of said revolving 
shaft may be arranged. Thereby, since a revolving shaft and the center-of-gravity location of Rota can be 
lowered, rotationability improves. 

[0017] In the manufacture approach of the bearing equipment which applied this invention, in case said 
revolving shaft is dealt with, it is desirable to hold the revolving shaft concerned by the inside. That is, if 
it is the revolving shaft which consists of the round bar in the manufacture approach of bearing 
equipment, when holding it, it is difficult to hold a peripheral face and to perform surface treatment to 
the whole peripheral face of a revolving shaft, but in this invention, since a revolving shaft is hollow and 
the inside can be held, surface treatment can be performed to the whole peripheral face of a revolving 
shaft. Moreover, since a revolving shaft is hollow and the inside can be held, even in case it machines to 
a revolving shaft, there is no possibility that a chucking blemish may be attached to the peripheral face 
of a revolving shaft. 
[0018] 

[Embodiment of the Invention] Below, the bearing equipment concerning this invention is explained 
with reference to a drawing. 

[0019] [Gestalt 1 of operation] drawing 1 (A) and (B) are drawing of longitudinal section showing the 
motor using the bearing equipment which applied this invention, and the top view of the revolving shaft 
of this motor, respectively. 

[0020] As shown in drawing 1 , motor 1 A of this gestalt is the motor for a polygon mirror drive of the 
outer rotor mold built into a laser beam printer etc., and has cup-like Rota 2 where the drive magnet 21 
was attached in inner skin, the stator 3 by which the drive coil 3 1 was attached in the peripheral face, 
and bearing equipment 4A which supports cup-like Rota 2 put on this stator 3 pivotable. The installation 
side for laying the polygon mirror 23 is formed in the peripheral face of cup-like Rota 2, and the stator 3 
is attached in the tie-down plate 32. 

[0021] Revolving-shaft 6 A to which bearing equipment 4 A extends perpendicularly toward the bottom 
from the core of the top plate 22 of cup-like Rota 2, Radial bearing 5A of the shape of a cylinder which 
stands straight from the core of a stator 3 and supports revolving-shaft 6A to a radial direction, It has the 
thrust bearing 7 which supports the lower limit section of revolving-shaft 6A, and cup-like Rota 2 put on 
the stator 3 is supported pivotable by inserting revolving-shaft 6A in the inner skin 51 of radial bearing 
5A. 

[0022] Radial bearing 5A is the air hydrodynamic bearing by which the slots 52, such as a herringbone 
for dynamic pressure generating, were formed in the direction of an axis of cutting at inner skin 5 1 , and 
a slot 52 functions as an air-space generating means to make an air space intervene by rotation of 
revolving-shaft 6A between the peripheral face of revolving-shaft 6A, and the inner skin of radial 
bearing 5 A at the time of stationary rotation of revolving-shaft 6A, and to hold them in the non-contact 
condition. 

[0023] Radial bearing 5A is formed by the powder metallurgy method of construction which used 
copper system ingredients, such as Cu-Sn (bronze), Cu-Zn (brass), Cu-Sn-P (phosphor bronze), and Cu- 
nickel-Zn (nickel silver), and solid-state lubricant, such as MoS2 (molybdenum disulfide), C (graphite), 
WS2 (tungsten disulfide), and BN (boron nitride). For example, combining bronze, a NI molybdenum 
sulfide and bronze, graphite and phosphor bronze, a NI molybdenum sulfide and phosphor bronze, 
graphite, etc., it is what was sintered in 650 to 750 degrees C temperature and an ammonolysis gas 
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ambient atmosphere, and is formed, and the compounding ratio of solid-state lubricant is [ the 
coefficient of thermal expansion of the formation consistency of radial bearing 5 A ] 16 - 20xl0-6/degree 
C 75% to 95% to true density 1 to 20%. if it is such a powder metallurgy method of construction — 
deleting — appearance — carrying out — etc. — a manufacturing cost can be reduced as compared with an 
approach. 

[0024] In this gestalt, radial bearing 5 A is given to a slot 52 by shaping or the sizing process at a powder 
metallurgy process, and the bore configuration of radial bearing 5 A is a step, a taper, a multi-lobe, or a 
taper flat. 

[0025] In addition, in manufacturing radial bearing 5A by the powder metallurgy method of 
construction, it performs the mixed process of a raw material, a forming cycle, a sintering process, a 
rust-proofing process, a sizing process (repressing process), a washing process, and a rust-proofing 
process. 

[0026] On the other hand, more than outer-diameter 8phi set to revolving-shaft 6A from the austenite 
stainless steel of SUS303, SUS304, and SUS316 grade etc., the circular pipe 61 2mm or less is used for 
thickness, and revolving-shaft 6 A has become in midair. For example, the pipe 61 outer-diameter lOphi 
and whose thickness are 1mm is used, and the coefficient of thermal expansion is 16 - 17xl0-6/degree 
C. Moreover, the resin object 62 which plugs up the lower limit opening is attached in the lower limit 
section of a pipe 61, and thrust bearing 7 can support the lower limit section of revolving-shaft 6 A by 
the pivot 71 projected to the upper part from the disk 70 fixed to the stator 3 in the just under 
[ revolving-shaft 6A ] location. 

[0027] The pivot may be prepared in the direction of the resin object 62, and you may constitute from 
thrust bearing 7 so that a disk may receive it. Moreover, a hard ball may be inserted in the lower limit 
section of the resin object 62 instead of the resin object 62, and thrust bearing 7 may be formed. If it 
presses fit so that the resin object 62 etc. may not overflow the lower limit of a pipe 61 as much as 
possible, thrust bearing 7 can consist of any cases, with the die-length dimension of revolving-shaft 6A 
shortened. 

[0028] Coats, such as TiN (titanium nitride) and CrN (nitriding chromium), may be formed in the 
peripheral face of revolving-shaft 6A by ion plating, such as PVD, for the purpose of raising sliding 
nature and abrasion resistance. Under the present circumstances, since revolving-shaft 6A is hollow, if 
that inside is held, surface treatment can be performed to the whole peripheral face of revolving-shaft 
6A. 

[0029] Moreover, when the stainless steel of a martensite system is used as a pipe 6 1 , the coefficient of 
thermal expansion of revolving-shaft 6A may be doubled with the coefficient of thermal expansion of 
radial bearing 5 A by putting resin with a big coefficient of thermal expansion in the pipe 61 interior. 
[0030] In addition, in order to manufacture revolving-shaft 6 A, after cutting a pipe (ingot material) to 
predetermined die length, it cuts and then a center loess polish process, a barrel process, a washing 
process, and a rust-proofing process are performed. Moreover, in manufacturing revolving-shaft 6A by 
the powder metallurgy method of construction, it performs the mixed process of a raw material, a 
forming cycle, a sintering process, a rust-proofing process, a center loess polish process, a barrel 
process, a washing process, and a rust-proofing process. 

[0031] Thus, in constituted motor 1 A, in bearing equipment 4 A, since revolving-shaft 6 A consists of 
barrels in the air, even if an outer diameter is large, it is light. Therefore, since the load to radial bearing 
5 A is small, even if the pressure of the air space which the slot 52 for air dynamic pressure generating 
generated is small, the eccentric load of Rota 2 is fully supportable. Moreover, since it is light, metallic 
contact cannot occur [ revolving-shaft 6A ] frequently easily between revolving-shaft 6A and radial 
bearing 5 A. Moreover, since the load which joins thrust bearing 7 is also small and wear of thrust 
bearing 7 is small, reinforcement of bearing equipment 4 A and motor 1A using it can be attained. 
Furthermore, since it is hard to generate blemishes, such as a dent, on the front face even if revolving- 
shaft 6A, such as the time of conveyance, collides [ revolving-shaft 6A ], since it is light, rotationability 
does not fall. Moreover, as compared with the case where revolving-shaft 6A is constituted from a bar, 
reduction of ingredient cost can be aimed at, and the effectiveness of such cost reduction is so 
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remarkable that the outer diameter of revolving-shaft 6 A is large. 

[0032] Moreover, since the pipe ingot material made from stainless steel is used as revolving-shaft 6A 5 
and a variety of pipes have appeared on the market with such a pipe, a commercial thing can be used as 
it is. So, the manufacturing cost of bearing equipment 4A can be reduced. 
[0033] Furthermore, if it is the revolving shaft which consists of the round bar in the manufacture 
approach of bearing equipment 4A, when holding it, it is difficult to hold a peripheral face and to 
perform surface treatment to the whole peripheral face of a revolving shaft, but with this gestalt, since 
revolving-shaft 6A is hollow and the inside can be held, surface treatment can be performed to the whole 
peripheral face of revolving-shaft 6A. Moreover, since revolving-shaft 6A is hollow and the inside can 
be held, even in case it machines to revolving-shaft 6A, there is no possibility that a chucking blemish 
may be attached to the peripheral face of revolving-shaft 6A. 

[0034] If a pipe is used for revolving-shaft 6A, and it remains as it is, thrust bearing 7 cannot be 
constituted, but with this gestalt, since the resin object 62 is attached in the lower limit section of a pipe 
61, as for thrust bearing 7, the pivot 71 can receive revolving-shaft 6A further again. Moreover, with this 
gestalt, since the load applied to thrust bearing 7 since revolving-shaft 6A is light is small, it can respond 
by the thrust bearing 7 of the easy configuration using the pivot 71 . So, low cost-ization of bearing 
equipment 4 A and motor 1 A can be attained. 

[0035] [Gestalt 2 of operation] drawing 2 (A) and (B) are drawing of longitudinal section showing the 
motor using the bearing equipment which applied this invention, and the top view of the revolving shaft 
of this motor, respectively. In addition, since the fundamental configuration of the motor of this gestalt 
is the same as that of the gestalt 1 of operation, it is made to attach and illustrate the same sign into a 
common part, and omits explanation about those configurations. 

[0036] Revolving-shaft 6B to which bearing equipment 4B used for motor IB of this gestalt as well as 
the gestalt 1 of operation extends perpendicularly toward the bottom from the core of the top plate 22 of 
cup-like Rota 2 as shown in drawing 2 , Radial bearing 5B of the shape of a cylinder which stands 
straight from the core of a stator 3 and supports revolving-shaft 6B to a radial direction, It has the thrust 
bearing 7 which supports the lower limit section of revolving- shaft 6B, and cup-like Rota 2 put on the 
stator 3 is supported pivotable by inserting revolving-shaft 6B in the inner skin 51 of radial bearing 5B. 
[0037] Radial bearing 5B is formed like the gestalt 1 of operation by the powder metallurgy method of 
construction which used copper system ingredients, such as Cu-Sn (bronze), Cu-Zn (brass), Cu-Sn-P 
(phosphor bronze), and Cu-nickel-Zn (nickel silver), and solid-state lubricant, such as MoS2 
(molybdenum disulfide), C (graphite), WS2 (tungsten disulfide), and BN (boron nitride). For example, it 
is formed combining bronze, a NI molybdenum sulfide and bronze, graphite and phosphor bronze, a NI 
molybdenum sulfide and phosphor bronze, graphite, etc. 

[0038] On the other hand, more than outer-diameter 8phi set to revolving-shaft 6B from the austenite 
stainless steel of SUS303, SUS304, and SUS3 16 grade etc., the pipe 61 2mm or less is used for 
thickness, and revolving-shaft 6B has become in midair. For example, the pipe 61 outer-diameter lOphi 
and whose thickness are 1mm is used, and the coefficient of thermal expansion is 16 - 17xl0-6/degree 
C. Moreover, the resin object 62 which plugs up the lower limit opening is attached in the lower limit 
section of a pipe 61, and thrust bearing 7 can support the lower limit section of revolving-shaft 6B by 
the pivot 71 projected to the upper part from the disk 70 fixed to the stator 3 in the just under 
[ revolving-shaft 6B ] location. Here, lower limit opening of revolving-shaft 6B is completely blockaded 
with the resin object 62. In addition, the pivot may be prepared in the direction of the resin object 62, 
and you may constitute from thrust bearing 7 so that a disk may receive it. Moreover, a hard ball may be 
inserted in the lower limit section of the resin object 62 instead of the resin object 62, and thrust bearing 
7 may be formed. If it presses fit so that the resin object 62 etc. may not overflow the lower limit of a 
pipe 61 as much as possible, thrust bearing 7 can consist of any cases, with the die-length dimension of 
revolving-shaft 6B shortened. 

[0039] With this gestalt, slots, such as a herringbone for dynamic pressure generating, are formed in 
neither the inner skin 51 of radial bearing 5B, nor the inner skin of revolving-shaft 6B. instead, as an air- 
space generating means to make an air space intervene between the peripheral face of revolving-shaft 
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6B, and the inner skin of radial bearing 5B so that the peripheral face of revolving-shaft 6B and the inner 
skin of radial bearing 5B may serve as non-contact at the time of stationary rotation of revolving-shaft 
6B While the fan 63 who incorporates air is attached in revolving-shaft 6B by rotation of this revolving- 

_ « 

shaft 6B, the blowdown hole 64 which blows off the air incorporated by the fan 63 from the peripheral 
face of revolving-shaft 6B is formed in the peripheral surface of revolving-shaft 6B at the upper limit 
section of revolving-shaft 6B. With this gestalt, five blowdown holes 64 are formed in the location 
which separated only a predetermined distance in the direction of an axis to revolving-shaft 6B two 
trains. Here, the number and magnitude of the blowdown hole 64 are designed the optimal according to 
a rotational frequency etc. 

[0040] Thus, in constituted bearing equipment 4B, in the condition that revolving-shaft 6B is carrying 
out stationary rotation, since the air which air was incorporated by the fan 63 in revolving-shaft 6B, and 
was incorporated by this fan 63 blows off from the peripheral face of revolving-shaft 6B towards the 
inner skin of radial bearing 5B, the peripheral face of revolving-shaft 6B and the inner skin of radial 
bearing 5B are held with that pneumatic pressure non-contact. Therefore, it is not necessary to form the 
slot for dynamic pressure generating also to any of the inner skin of radial bearing 5B, or the peripheral 
face of revolving-shaft 6B. So, since it is not necessary to the inner skin of radial bearing 5B, or the 
peripheral face of revolving-shaft 6B to perform machining, etching, etc. for forming the slot for 
dynamic pressure generating, the manufacturing cost of bearing equipment 4B can be reduced. 
[0041] Moreover, it blows off according to a rotational frequency etc., and the number and magnitude of 
a hole 64 can be changed. And since there is no generating of negative pressure unlike the case where 
the slot for dynamic pressure generating is formed, an axial deflection does not occur. Moreover, like 
the gestalt 1 of operation, since revolving-shaft 6B consists of barrels in the air, even if an outer 
diameter is large, it is light. Therefore, since the load to radial bearing 5B is small, the same 
effectiveness as the gestalt 1 of operation — the eccentric load of Rota 2B is fully supportable — is done 
so. 

[0042] Although revolving shafts 6A and 6B were constituted from gestalten 1 and 2 of [gestalt of other 
operations] operation using the pipe 61 made from stainless steel, as shown in drawing 3 (A) and (B), 
revolving-shaft 6C formed in the shape of a cylinder like object with base by press working of sheet 
metal called spinning etc. may be used. In this case, since the lower limit section of revolving-shaft 6C 
is closed by the pars basilaris ossis occipitalis 60, the pivot 71 of thrust bearing 7 will support the pars 
basilaris ossis occipitalis 60 of revolving-shaft 6C. Since other configurations are the same as that of the 
gestalt 1 of operation, they are carried out to attaching and illustrating the same sign into a common part, 
and omit explanation about those configurations. In addition, although the example using revolving- 
shaft 6C formed in the shape of a cylinder like object with base by press working of sheet metal was 
explained to drawing 3 (A) and (B) to the gestalt 1 of the operation explained with reference to drawing 

1 (A) and (B), the revolving shaft formed in the shape of a cylinder like object with base by press 
working of sheet metal may be used to the gestalt 2 of the operation explained with reference to drawing 

2 (A) and (B). 

[0043] Moreover, also in any of the above-mentioned gestalt, since revolving shafts 6 A, 6B, and 6C are 
hollow, the spindle which adjusts the weight balance of the direction of an axis of Rota 2 connected with 
revolving shafts 6A, 6B, and 6C or revolving shafts 6A, 6B, and 6C to the predetermined location inside 
revolving shafts 6A, 6B, and 6C may be arranged. Thereby, since revolving shafts 6, 6B, and 6C and the 
center-of-gravity location of Rota 2 can be lowered, rotationability improves. 
[0044] 

[Effect of the Invention] Since the revolving shaft is constituted from the barrel in the air by this 
invention as explained above, it is light even if an outer diameter is large. Therefore, since the load to 
radial bearing is small, even if the pressure of the air space which the air-space generating means 
generated is small, an eccentric load is fully supportable. Moreover, since the revolving shaft is light, 
metallic contact cannot occur frequently easily between a revolving shaft and radial bearing. Moreover, 
since the load which joins thrust bearing is also small and wear of thrust bearing is small, reinforcement 
of bearing equipment and the motor using it can be attained. Furthermore, since the revolving shaft is 
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light and it is hard to generate blemishes, such as a dent, on the front face even if revolving shafts, such 
as the time of conveyance, collide, rotationability does not fall. Moreover, as compared with the case 
where a revolving shaft is constituted from a bar, reduction of ingredient cost can be aimed at, and the 
effectiveness of such cost reduction is so remarkable that the outer diameter of a revolving shaft is large. 



[Translation done.] 
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CC04 




DD07 


EB03 


EB06 


EB16 


EB39 




FF03 


GG12 








5H607 


AA04 


BB01 


BB14 


BB17 


BB25 




CC01 


DD02 


DD04 


DD16 


GG03 




GG09 


GG10 


GG12 






5H615 


AA01 


BB01 


BB14 


BB16 


BB17 




PP24 


PP25 


SS03 


SS08 


SS19 




SS26 


TT16 









